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[0 0 0 1] 
[0 0 0 2] 

Xi$. Si0 2 , PSG (Phospho Silicate Glass), 
P (^7X7) -SiO, P (^7^7) -SiN, SOG (Spin On 

Glass), si 3 N 4 (s/u nymm) m-&m^hnz> 0 

■rsjctt, ^I^hbt^;^^^ (siH 4 ) ^vvun/t/^y (sih 2 

Cl 2 ) ^©*/^:v^:#;*£JBv ,k Tft&CVD (Chemical Vapor 
Deposition) IC £ U £*lT V^ 0 

*#^}Ctt, M^.«S/y 3>tfl:IS:f StS^CIt SiH 4 +N £ O, 
SiH 2 Cl 2 +N 2 O, «VM4TEOS & V2/U^- b) + 

0 2 W^i^WiCVD (Chemical Vapor Dep 
os it ion) K£Vi/Vn>mi£&ZJ&l&hT^&. S/yaS/ttflStt 
&J£$rr&#-&lCfcfc, S i H 2 C 1 2 +NH 3 J&V^iS i 2 c.i 6 +nh 3 mv> 

Uz.toMfr&fr^mc vdk £ y s/y n^ftjgfcTf^bTv^. 

[0 0 0 3] 

Sj0«}^6, J: y©iEUfe#5i^ , ev**. 
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d ti {c j: ti «, $ ti * *ft#J*:*f ;* & s r i: tc <fc y fgttfls $ *i 
T, s/y n>^JlttTica:y#<co^^%^*^rsr^^T*^, tot, ? 
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I^lit2(t «iKSi 2 Cl 6 tNH 3 #X££M^T^y 
iS©W1if4 fc*©#flirK:j|r£©IBIIttl O&^bTHf^H^JcfgMbfe^ig©^ 
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ftm^mm&itfcv >y®;<D3cftMi 8Aicj:yat#an, ioy-^fi 

8 OT^f <fc y #i£#Ctf>»#l3S#: h L T x a W It^mzMU L fc*tfQ.3ffi 

<*«J*#Si:UT©S3l»©^x^aK- h 2 Oj?j«#|S|^riBtC#JWi^K:«iS*lT 
v>£„ #iy&M©^-Jc£VNT> ^fflfiAJi?- h 2 o Kite, ^Kl5 0tS 
<gtf>tt:##2 o 0mm<z>iS«§&?x/\i: i 3 -^x/Nfc&^tr 
•e^atc^dttfS&.fcSJcfeoTv^. -t&fci^ ?xatj?- h 2 o jctt^fc-e 
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£©?XA/ff- h 2 Ott, SUfSCDffii&ffi 2 2 &^LTEf^-^;i/2 4 JifC 
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_tsabfc misfit 2 8&, 09*.«tf- hxi/^-^^®#Mi3 4 {c^#$ti 

HfcftK#|$T*£*.fc3lCfca*lTV*.5. JifB^Xjft-^Fl 8<DmBK 

**^«i»*4 6i:J:yfty, #^ft»*4 0, 4 2, 4 411 ^X*-;i/ 
Kl 8<OMffl&JtaLTKW&*lfeltti»5K©fi»l|g^yX^/4 8, gHfefcKtt 

ift^;x;b5 oj&t^b*j|t#*«l£y x;t^5 2 *i brv^i 

[0 0 13] 

f bt, #^x;X;i/4 8, 5 0, 5 2fC}m7n-3>hD-7©j:^^ 
i**1Wm&5 4, 5 6, 5 8fc*tl-€*l^KbfcrtBtM^«ll6 0, »fl:%»L/ 

«j»T?£S«fc3K:&-3T^s. irtit iAiW^tbts i 2 ci 6 
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^ta^loo^M#H4 O0#;X^4 8, 5 0, 5 2*>f,MtS. 

o~ioo oTccDttH^Tfja^bTtstt-fbLT^^v^u i&^m\imLt£<x*> 

#*tt«ffi£»8<Z>T»C#W&S*lTS i 2 Cl 6 #*&t>*N Hg ^ilM^b 
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e»lci/U n^^b^xy^^^U'- htftSfrt m^.M2 o o s c c 
mg^feS. Si 2 Cl 6 ^X©^*ttt^3 0 s c c mig^ NHg :# 

X 9 0 0 s c cmlltfeS. 
[0 0 16] 

r©j;e>{c, C 2 H 6 ^^?:^#itI^b^v^«SI^8|^^^1-^^^^c 

, Mtlizi 6 oicfiaiy^tKTJiiiRUfecti^fc&f, r©^®©^ 

, i©*S«, ^y-=.v^«ai»K:^ya>fifliK^3**K:Bffy3c6»n*ii:S: 
[0 0 17] 

A&mmf&fttfi*' y a ^^khi^k:** $ ns ©t% r<z> t/ y a ^iW 1 ^ 

&7&-rz>&oK. >>y 
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lA&Ilt mmmms (#x/>»tf-h2 0) «S:±T<5^IC3o©i;->i: 

SizmXlZhvf&MI&MtV^mt- h 2 0<D±m£V 1#B~6 0#Stf># 
x/>#MU iz>#<Z)fI$c&c&6 1#B~1 l l#@0fl/^IU 3Kb MK 
mzte 1 1 2#@~ 1 7 0#g<Z>#XA#JBUTVN<5. 
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*t\ 02iC^i-#^»> ^ni2^.M^«6 0 OTC, ^DtXffM2 7Pa 
, Si 2 Cl 6 ^^<D^S«3 0 s c cm, NHg ©Sfeitt 9 0 0 s c cm"£& 

So «i«<dc 2 h 6 ©Miioooict*-^s. BUfr&We*** 

&J:e>SC, 9X7MR«lCM#as<, C 2 H 6 ®II5:0~2 0 0 s c cm*T'f 

flnb-tv^s. lot, c 2 h 6 '©**&*iirr*e, 2/y3>fiftltt#a>£*j* 

H 3 ^UiZ^StM^e 0 0^C, 7°DtXE*tt2 7Pa 

, S i 2 C 1 6 #X<Z>§f&*fci: 3 0 s c c m, N« 3 9 0 0 s c c m, C 

2 H 6 ©SK*tt2 0 0 s c cmt&S., fit, C 2 Hg (O^HAmMKft «: 5 0 
0—10 0 or^T^b^itTV^o 
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Ha^fe^fe^j&jc^K:, c 2 h 6 (D^mmmumti^o 0-70 o-c^igH 

»me>ti-5*)©<z), s#iftickj:#^f e oTOibTv^ 0 fur, =?ffiMmum& 
7 0 o~9 0 o'commx'imm^mmmitMmKmmhx^^o fit, 

MSlj!,t9 oo-ioo ox;©#&H«T?tt, ^if^lisl^f^^*^^ 

V^S#, iSSi^^J^^oT^TVN^o tot, C 2 H g fii&ffot, 
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JEH-t©»*K:*y- i/'Jn>iWCD^i^iSa#7*;SI (4 9%HF 
:H 2 0=1 : 100) lC*f-f £X>y b 0>B9#£Mf b fctf)^ *<Z> 

H4tt2/U3>tfftK*©K*rt^»*i:#7vBI (49%HF:H 2 0= 1 . 
: 100) Ic^-rSxy^^yiz-hCDM^S^-f^^-CfeS. ZZT'lti/V 
3>SftK«f©K«^«JISlXl 0 18 ~ 1 X 1 0 22 a tms/cm 3 £T*® 

^2 7Pa, S i 2 C 1 g 3 0 s c c m, NHg ©$f&4# 9 0 0 s c c 

m, C 2 H 6 ©^*#2 0 0 s c cm-£&& 0 xy^S/^l/- MC@3bT 

ftIJI©xy^>$' , l/-b&3£*|l, -r^t)^" 1" fcbfcl©<Z>Jfc«iM^E8ifl;xy 

[0 0 2 2] 

U 3VfiflS«tf»©K*^««S:l X 10 18 ~lX 1 0 22 atms/cm 3 £T* 

c WJC, KMtfrMtf lX 1 0 22 atms/cm 3 ©B^fC&IEMSx y=f-V? 
i/-M*mr l" &c&o.T£*K ^n-fe^M^6 o or fcv^ffiffiTf/fcJRbfeK 
&"f, 7 6 o^t^lbfe«©i/'J3>iftli:^^x^>^^ 

(49%HF:H 2 0=1:100) &C&"3" 5x*;f h©W«&tiMBl/ 
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@5}t C 2 H 6 0fWMilf7yi (49%HF : H 2 0=1 : 1 0 

^ffimmum* 500-100 ovt.xm^^.Mhx^s 0 i©^©«^« 

, ^012X11^6 0 010, ^nt^ffi^2 7Pa, Si 2 Clg ©il^3 
0 s c c m> N H 3 OD^fi^ 9 0 0 s c c m, C £ H g (DtftMtf 2 0 0 s c c m 

xy^:/^- MCgBLTSi, 7ptxum*7 6 o^c 

$i;!MM^#5 0 0 — 7 0 0°C(D^af^7?^iE^-ft;xy^>^l/- MiH^-To 
M4>bTV>Sj^ 7 0 0 — 9 0 0^<D^ffiftT?k£lE$!4fcxy^>^-- Mii&« 

^c^bTv^-g> 0 f bt, ^«*n«fflS««9 oo-ioo oxxbmmftvitsEM 

[0 0 2 4] 

tot, c 2 k 6 <D¥ffimmm.m* 5 00-100 oic^^gHW^nvbn- 

/Mb) £#:7y^ (49%HF:H 2 0=1 : 100) tC*f^£ X y y # U 

m6»c 2 h 6 <z>m& (^mummv/mh) ^7^ (4 9%hf : h 2 

0=1 : 100) Ktt-?&^v?-y>?u- hom^Birif^yx^^o rrt' 

^C 2 H 6 <JD^4£0 — 2 0 0 s c c mt-eS^HbT&y, ^©iSS, C 2 

h 6 Sr^Mb^VA^ (SM) tioo orc^«ti^bfe#-ira)2a^tc 

ov^e/y nymimzf&mhT^z> 0 
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^#2 0 0 2-0 0 5 8 2 7 ^ 

i 2 Cl 6 <D$HAi$3 0 s c c m, NH 3 0D8£ifc#9 0 0 s c cmt^. £ 
, ZLy^ytfX/- MCgibTte, ?U tXSlS 7 6 0 °C (f£5fc<£>f£JglMfig) 

H 6 Sr^#jnl»b«sV\7?W^«Jl#l/fe»-&K:tt, C 2 H g ©^0-2 0 0 
s c cmS^ifflnbTfc, fOEIftxyf^^U- Mi6~7. 5 J: y 5 . 5 
~7. 0*tI^L^®TbtSe.f, xsr*->$ri/- bfl£T©*&*ttKfe4xS 

[0 0 2 6] 

r*uc*fbT, c 2 h 6 &ioo or K:^«flna&UT 0~2 0 0 s 

C 2 H 6 ©$M;#0~1 00 s c cm®Wti±iEiftx^f>^V- 

hii" 6-8" ^e>" 2 M iittMtusTbtfe^ ^lt, m^ioo 

~2 0 0 scc mCOfgffl-eiiiE^bxy^^^l/- Hi^^ofSTbTV^Zl 
fit, iM2 0 0 s c cmtxyf - h©<STW 

3£oT. C 2 H 6 <0^3»*ia« : S: 1 0 0 01CtC«l»bfe**, d<Z)^*£0 
~2 0 O.s c c m©iH^T'3> b P -;i/*r§ d fcfc J: y, jE^-fbx^^>^l/ 

[0 0 2 7] 

fe«»T?«»'r S * e> K b T % £ 

*&. «±cDH8*«T?tt, s/y n^ittts i 2 ci 6 tNH 3 &mv> 

WcfcoTg&tJBLfctf, ^©^a&MVNTS/y a>aft«&^j*i-*»'&, 
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#J*.tfS iH 2 Cl 2 +NH 3 ^V^^^S iCl 4 +NH3 fC^^Ol^fct 
T*^C VD&C <fc y J/'j3>aftllft»J*tm, *V>ttS/U 3>JBfiSKK:R& 
?\ «itfSiH 4 +N 2 0> SiH 2 Cl 2 +N 2 O, #v>ttTEOS ("T* h 
yS/U^r- h) +0 2 ^©#X©M#1=rfc>-& v £!t&CVD (Chem 
icalVapor Deposition) |C*»;S/'j3>iftIt»*t* 

. _hSBN 2 O^X^0 2 #*ttIMfc:*f*i:bTJB^&*iTV^. 

[0 0 2 8] 

(C 2 H 6 ) 

[0 0 2 9] 

x &#iiT r t &c <fc y , t/ y n >£#R#KiltJlWMfr&'£*** - £ # 
t*#. rtijcfcy, itit^®?a-e^$:fi i oT : &^y--~>^©x^^>^U' 

SZliiJcj: yfgttflsStiT, S/y 3>*3SfK*KiJ: y#< 0>j8B3U*#&"£'*'£<5 
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xftwism & tc & <z> j&mas & *t-r#j&0 t? & & . 
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[0 3] 
[04] 

S/yn>SflsK*©KlS^««i:*7^il (4 9%HF:H 2 0=1 : 10 
[05] 

C 2 H 6 0f»MIi:t7vig (4 9%HF : H 2 0=1 : 1 0 0) KM 
[06] 

C 2 H 6 *J/* I/) (4 9%HF : H 2 0= 1 

: 100) {c^"T5x^^>yi/- h<£>B8#£^*f #^:7*C&&o 
[*f#®^B] 
2 ^Jl^S 

8 f&mm^ 

1 2 ffl*|#ja 

2 0 tfx^jtf-h 

4 o 

4 2 

4 4 Hfb%b<ttS-fb^f^«*&* 

4 6 ilHfc***f:*#lfr* 

so ARM^m 

6 4 0Ht2K*JB#:*iftft 
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